The first evidence is presented for the presence of inducible macrolides-lincosamides-streptogramin B resistance in Bacteroides species. Different macrolides induced clindamycin resistance in Bacteroides vulgatus RYC18F6, an erythromycin-resistant and clindamycin-susceptible strain. A study of 144 Bacteroides isolates indicated that erythromycin resistance was linked to diminished cindamycin susceptibility. Do Bacteroides strains with the apparently dissociated macrolides-lincosamides-streptogramin B (MLS) phenotype, i.e., demonstrating resistance to erythromycin but susceptibility to clindamycin, contain an MLS resistance mechanism? Results presented in this work indicate that in fact clindamycin susceptibility is reduced in erythromycinresistant Bacteroides strains. Although the expression of MLS resistance is known to be inducible in most erythromycin-resistant, clindamycin-susceptible Staphylococcus strains, such erythromycin-induced MLS resistance has not previously been shown in Bacteroides strains. Evidence is presented in this paper for the presence of macrolideinduced MLS resistance in a Bacteroides vulgatus strain showing a dissociated phenotype. This observation supports the hypothesis of the similarity of the MLS mechanisms of resistance in gram-positive cocci and in Bacteroides strains.
Do Bacteroides strains with the apparently dissociated macrolides-lincosamides-streptogramin B (MLS) phenotype, i.e., demonstrating resistance to erythromycin but susceptibility to clindamycin, contain an MLS resistance mechanism? Results presented in this work indicate that in fact clindamycin susceptibility is reduced in erythromycinresistant Bacteroides strains. Although the expression of MLS resistance is known to be inducible in most erythromycin-resistant, clindamycin-susceptible Staphylococcus strains, such erythromycin-induced MLS resistance has not previously been shown in Bacteroides strains. Evidence is presented in this paper for the presence of macrolideinduced MLS resistance in a Bacteroides vulgatus strain showing a dissociated phenotype. This observation supports the hypothesis of the similarity of the MLS mechanisms of resistance in gram-positive cocci and in Bacteroides strains.
A total of 144 selected strains of the B. fragilis group isolated from clinical samples in our laboratory were studied for susceptibility to MLS antibiotics. One of them, B. vulgatus RYC18F6, a recent isolate of fecal origin, was chosen for further induction studies. MICs were determined by an agar dilution method, in accordance with National Committee for Clinical Laboratory Standards criteria and procedures (4), by using Wilkins-Chalgren medium. Plates were incubated in an anaerobic chamber in an atmosphere consisting of 85% N2, 10% H2, and 5% CO2. Results were read after 48 h and also after 72 and 96 h of culturing. B. fragilis ATCC 25285 was used as the susceptible control strain to detect any abnormal change in MIC due to the presence of CO2. For studying the inducibility of clindamycin resistance in B. vulgatus RYC18F6, clindamycin susceptibility was further tested in two ways: (i) in the presence of clindamycin only and (ii) in the presence of clindamycin and a subinhibitory amount of erythromycin (5 ,ug/ml). to that of a 0. reisolated and retested, they showed the same target pattern. This observation resembles those described previously by several authors as zonal resistance to lincosamides in Streptococcus species (2, 3). It has recently been suggested (5) that this target pattern could result from a process of self-induction of lincosamide resistance, mediated by a direct or translational activation of methylase synthesis. This activation may require a particular range of antibiotic concentrations to dissociate some inverted complementary mRNA sequences and to liberate the ribosome-loading site for the synthesis of methylase.
After 72 h of incubation, the presence of a substantial number (4 to 20) of fully developed colonies inside the zone of microcolonies was consistently detected in our experiments. When two of these colonies were retested for MLS susceptibility, the MICs of clindamycin (>128 ,ug/ml), spiramycin (>128 ,ug/ml), and tylosin (32 to 128 ,ugIml) were high, and there was a moderate increase in resistance to virginiamycin S (16 ,ug/ml). These colonies could be constitutive mutants of our inducible strain or, alternatively, revertants if our inducible strain had previously expressed MLS resistance constitutively.
In the double-disk test, a distortion of the inhibition zone surrounding the clindamycin disk was evident after 48 h of incubation (Fig. 1A) , suggesting the presence of erythromycin-induced clindamycin resistance. Exactly the same result was obtained upon substitution of dihydroerythromycin, oleandomycin, spiramycin, tylosin, or josamycin for erythromycin. The erythromycin-induced distortion persisted even after 72 h, when the zone of growth around the clindamycin disk was obvious (Fig. 1B) .
When different inocula of B. vulgatus RYC18F6 previously incubated in PYG, PYG plus erythromycin or PYG plus subinhibitory concentrations of clindamycin were seeded on plates containing increasing clindamycin concentrations but a fixed subinhibitory concentration (5 ,ug/ml) of erythromycin, all the spots showed heavy and distinct growth at 48 h, even at >128 ,ug of clindamycin per ml. Previous incubation in PYG plus erythromycin produced the same result even when erythromycin was absent form the clindamycin-containing agar plates.
The genetics of inducible MLS resistance in B. vulgatus RYC18F6 are currently under study. Preliminary experiments suggest that this type of resistance is transferable by conjugation, as is the case for other MLS resistance determinants in gram-positive organisms.
